Changes of nitrogen-removal performance and that of the bacterial community in a mixed culture comprising freshwater and marine anammox bacteria under averaged environmental condition.
Nitrogen-removal processes using anammox bacteria are expected to achieve high-rate removal while remaining economical, and their practical applications have been investigated. However, anammox bacteria still have unfavorable characteristics for practical use, including susceptibility to a change in environmental conditions. In this study, with an aim of exploring the adaptability of mixed anammox bacteria to environmental conditions, the shift of nitrogen-removal performance and bacterial community in a mixed culture comprising freshwater anammox bacteria (FAB) and marine anammox bacteria (MAB) were investigated by a continuously stirred tank reactor (CSTR). The CSTR inoculated with the mixed anammox bacteria was operated for 180 days under an averaged condition between freshwater and marine conditions with a temperature of 27.5 °C and a synthetic medium with 15 g/L NaCl was used. Nitrogen-removal performance became stable after 114 days and more than 90% of nitrogen that was loaded into the reactor was removed in the range of nitrogen loading rate 0.07-0.42 kg N/m3/d. After operating at 0.42 kg N/m3/d for one month, a biomass sample was taken and its bacterial community was analyzed by clone-library analysis using a partial sequence of 16S rRNA. Among the clones of anammox bacteria that were made by an anammox-bacteria-specific primer, 97% of them were MAB and only 3% were FAB. These results indicate that the bacterial community including anammox bacteria was evidently changed due to environmental conditions and that the averaged condition in this study was suitable for marine bacteria rather than freshwater bacteria.